Abstract-The electrical conductivity of seeded (with potassium) combustion products of six varieties of Indian coal with enriched air have been analytically evaluated to investigate the feasibility of using them as working fuels for coal-tired MHD generators. The analysis takes into account the effect of sulphur and ash on the conductivity of combustion products.
The composition and combustion temperature of the seeded combustion products of coal in air/enriched air under stoichiometric conditions at various pressures have been evaluated by the methods of [5] and [6] . The enrichment of air is expressed in terms of its oxygen content; normal air is taken to be 21 percent enriched with oxygen with the ratio N 2 /O 2 = 3.76. In order to take into account the effect of sulphur and ash we have included in their analysis the following seven chemical equilibrium equations: .
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•C.V. = Calorific value (KCal/gm).
The electrical conductivity of the fuel systems, at various temperatures, has been calculated by the method of [4] , In order to investigate the effect of sulphur on the conductivity of the seeded combustion products, the electron collision frequency with sulphur constituents is calculated on the basis of their dipole moments, as suggested by [7] , The seeding ratio is expressed in terms of the weight percentage of potassium present in the combustion products.
III. RESULTS AND DISCUSSION
The electrical conductivity of the seeded (with potassium) combustion products of the six varieties of coal has been analytically calculated, and its variation with pressure has been investigated for various values of the oxygen enrichment of air and for the different preheating of the oxidant. Fig. 1 shows the variation of electrical conductivity of the seeded combustion products of all six varieties of coal, with the preheating temperature of the oxidant and fordif- ferent oxygen enrichments of air. for a seeding ratio of 1 percent by weight of potassium at atmospheric pressure. It is apparent from this figure that when the fuel systems are burnt with air and the oxidant is preheated up to a temperature of 1800 K. only the Raniganj and Jharia coal varieties yield an electrical conductivity that is slightly higher than 10 S/m. For the other four varieties of coal to provide a conductivity higherthan 10 S/m for MHD utility, their combustion must take place in preheated air enriched with oxygen. Typically, the combustion of the fuel in airthat is enriched with 30 percent oxygen and preheated to a temperature of 1000 K makes all varieties of coal, except Neyveli Lignite coal, attain an electrical conductivity value greater than 10 S/m. Neyveli Lignite coal can also be made suitable for MHD application if it is burnt with 40 percent oxygen enriched air.
The combustion of coal usually takes place at pressures greater than the atmospheric pressure. Fig. 2 shows the variation of the electrical conductivity of the seeded combustion products of all six varieties of coal with the pressure for different oxygen enrichments of air, fora seeding ratio of 1 percent by weight of potassium. The values of electrical conductivity of the Raniganj. Jharia. and Assam coals for the 30 percent enrichment of air are greater than 10 S/m, and hence these varieties of coal are suitable for MHD utility. At an air enrichment of 40 percent, all varieties of coal attain conductivity values greater than 10 S/m. It may be pointed out that all varieties of coal burnt in air enriched with oxygen provide conductivity values ( 10 S/m) suitable for MHD application, even when their combustion takes place at pressures greater than atmospheric pressure and without the preheating of the oxidant. The preheating of the oxidant can be dispensed with or used at low temperatures, depending upon the requirements. Table II presents some typical values of the electrical conductivity of the combustion products, seeded with 1 percent by weight of potassium, of the six varieties of coal for various oxygen enrichments of air without and with the preheating of the oxidant to 1000 K at atmospheric pressure. The numerical figures within the brackets indicate the combustion temperatures corresponding to these conductivity values. These results indicate that Jharia coal is the optimal variety of Indian coal for use in MHD power generation, as it provides the maximum electrical conductivity under similar conditions of combustion. 
